RNA C-type viruses exist in an unexpressed form in all cells of at least some mouse strains (1, 12) . Recent genetic (5, 16, 17) and biochemical (9) evidence indicates that the information for multiple viral copies is integrated within the DNA of the cell. In cells of the BALB/c strain, two biologically distinguishable endogenous viruses are inducible, but neither virus replicates efficiently after activation (5, 16) . To study the regulation of their expression, a sensitive biological assay has been developed. This assay involves induction of murine sarcoma virus (MSV) from cells nonproductively transformed by MSV (4, 7) . The biological assay for sarcoma virus transformation requires only a single cycle of infection (3, 4) , whereas assays for helper leukemia virus generally require many cycles of virus replication. Thus, sarcoma virus, induced in the envelope of the endogenous C-type viruses of the cells (1, 11) , provides an indirect but very sensitive indicator for induction of inefficiently replicating endogenous viruses. Using these techniques, it has been possible to detect a very low frequency of spontaneous activation of C-type virus from BALB/c cells. The findings indicate that the spontaneous expression of distinguishable BALB/c endogenous viruses is differentially affected by at least two distinct cellular controls.
MATERIALS AND METHODS
Celi culture. Cells were grown in Dulbecco modified Eagle medium containing 10% calf serum (Colorado Serum Co., Denver, Colo.) in 50-mm plastic petri dishes (Falcon Plastics). The cells used included clonal lines of continuous, contact-inhibited mouse cells, BALB/3T3 (6) and NIH/3T3 (10) , and a line of normal rat kidney (NRK) cells (8) . The derivation of Kirsten (Ki) ard Moloney (M) MSV-transformed nonproducer BALB/3T3 (K-or M-BALB/3T3) and NRK (K-or M-NRK) lines has been reported (4, 7).
Viruses. Induced BALB viruses 1 and 2 were obtained as described previously (5) . Each was propagated in a line of Ki-MSV-transformed nonproducer NRK cells.
Virus assays. Focus formation by MSV was assayed by published methods (7) .
Infectious center formation by MSV-activated cells. The conditions for activation of virus from BALB/c cells with iododeoxyuridine (IdU) have been described in detail (1, 4) . Unless otherwise stated, immediately after exposure to an inducing agent, cells were treated with mitomycin C (Sigma Chemical Co.) at a concentration of 25 ug/ml for 60 min. This completely inhibited colony formation by K-BALB/3T3 cells without adversely affecting infectious center formation by virus-activated cells. Cultures were washed twice, and 1 h later were treated with 0.1% trypsin in phosphate-buffered saline and transferred to petri dishes containing 105 of the appropriate assay cells. These had been plated, 24 h earlier in medium containing 2 jsg of polybrene per ml (20) . (Fig. 2) . Since IdU F-treatment at these doses markedly impaired cell viability, as evidenced by visible signs of cell toxicity and decreased colony formation, the results suggest that the ability of an induced cell to register as an infectious center was more resistant to IdU toxicity than was its ability to release maximal amounts of virus.
Spontaneous virus leakage from BALB/c cells. The frequency of spontaneous virus activation has been quantitated with mouse cells that contain highly infectious endogenous viruses (14) . Because of the poorly infectious nature of its endogenous viruses, the frequency of spontaneous virus activation from BALB/c cells has been more difficult to measure. The availability of-MSV nonproducer transformants of this strain made it possible to study spontaneous virus activation frequency of these cells. Exponential-phase cultures of different MSV nonproducer clones and subclones were assayed for virus activation in the absence of treatment with IdU. As shown in Table 2 , the frequency of spontaneous virus-induced cells ranged from 1.1 x 10-6 to 4.5 x 10-6 with the different clones Host range of spontaneously induced virus. The ability of two BALB/c endogenous viruses to persist after chemical induction has been shown to be affected differently by at least one host cell regulatory factor (5, 16) . Thus, it was reasoned that there might also be differences in cellular control over the spontaneous activation of the two viruses. To study this question, the host range pattern for infectious center forma-VOL. 13, 1974 183 virus-i or BALB virus-2 pseudotype. As shown in DISCUSSION The present studies show that the BALB/c mouse cell exerts controls over the spontaneous expression of its two endogenous viruses at distinct levels affecting virus activation and persistence. At the level of spontaneous activation, BALB: virus-1 was found to be much more tightly restricted than BALB: virus-2. At the level of virus persistence, however, BALB/c cells were shown to be absolutely resistant to exogenous infection by BALB: virus-2, but only relatively resistant to BALB: virus-1. The latter of the two regulatory levels appears to be the more effective in preventing spontaneous virus expression both in vitro and in vivo. Thus, in instances where spontaneous virus production has been observed with BALB/c cells in tissue culture, the virus has closely resembled BALB: virus-1 (2, 15, 19) . Similarly, in vivo, an increasing percentage of BALB/c mice become virus positive with age (13) . Virus isolated from such animals has properties indistinguishable from those of BALB: virus-i. Despite the apparent inability of BALB: virus-2 to persist in vivo, evidence has recently been obtained that it is spontaneously activated. Neutralizing antibodies to it have been detected in the sera of BALB/c mice (unpublished observations).
The frequency of spontaneous virus activation from BALB/c cells in the present studies is at least 100-fold higher than the reported frequency of spontaneous virus activation from In contrast, activation of AKR cells was measured by an assay for leukemia virus, the XC plaque method (14) . Thus, the differences in spontaneous virus activation frequencies with BALB/c and AKR cells may reflect differences in sensitivities of the assays and/or differences in the cells themselves.
The biological assay of sarcoma virus activation from MSV nonproducer cells (1, 5, 11) has been shown to be more sensitive under certain conditions than any available biochemical method for detection of C-type virus induction (18 
